Derivation of confidence interval
In Lemma 1, we first establish conditions under which µ and τ 2 are asymptotically independent.
1 Lemma 1. Let µ and τ 2 denote maximum likelihood estimates under a normal specification in which, as usual, the within-study variances σ 2 i are consideblack fixed and known (e.g., 1 ). Suppose there are k studies, with θ i denoting the point estimate of the i th study, and assume that E[ θ i | σ Proof. The joint log-likelihood and partial derivatives are:
The off-diagonal element of the expected Fisher information matrix is therefore:
By a second-order Taylor series expansion, we have, for general random variables X and Y :
= 0
The penultimate line follows from the assumption that E[ θ i | σ
Since the maximum likelihood estimates are asymptotically bivariate normal, asymptotic independence is established.
We now derive an asymptotic confidence interval for P (θ < q * ), which is identical to that of P (θ > q) for a symmetric choice of q. We assume use of the standard Dersimonian-Laird estimator, µ, and an arbitrary estimator τ 2 such that, asymptotically:
(Asymptotic normality is theoretically justified for the maximum likelihood and restricted maximum likelihood estimators τ 2 and, in simulations, also appears to hold under the same conditions for the estimators proposed by references 2, 3, 4, and 5.) Apply the delta method:
for choices of estimators τ 2 that are asymptotically independent of µ. Thus:
Thus, approximate 95% confidence limits for P (θ < q * ) are:
An analogous derivation or argument from symmetry yields the same standard error for P (θ > q).
Methods for choosing an effect size threshold
Much existing work, spanning a variety of disciplinary perspectives, has discussed how to choose thresholds for scientifically meaningful effect sizes. Reference 6 provides an excellent review and examples of numerous methods in the context of health outcomes. In particular, they discuss a variety of "anchoring-based" methods in which an effect size threshold is chosen by relating the outcome measure to external criteria bearing immediate scientific or clinical relevance. For example, a minimum effect size threshold for a composite scale outcome could be defined in relation to naturally occuring discrepancies in the outcome between patient groups with and without a diagnosis 7 or to effect sizes produced by existing interventions similar to the intervention under investigation 8 . In the telomere length example discussed in the main text, we might define a threshold of scientific importance through comparison to the correlation strength of age with telomere length (approximately r = −0.34 to −0.38) 9 since age is perhaps the best-established determinant of telomere degradation. We might expect a psychological state, such as stress, to have a somewhat weaker effect size than the biological process of aging. Thus, to select an effect size threshold for psychological stress, we might blackuce the magnitude of the age-telomere length correlation to, for example, r = −0.10 or r = −0.20. Numerous other types of external "anchoring" criteria have also been used in the medical literature 6 .
When the population public health impact of a health condition is the primary concern, investigators could draw upon the extensive literature on cost-effectiveness decision rules in selecting an effect size threshold.
For example, much existing work has discussed or empirically quantified the cost threshold at which societies (or individuals) are willing to pay for a specific improvement in health, such as an addition of one quality-adjusted life-year (e.g., 10, 11 ). Such findings could be used to "convert" hypothetical statistical effect sizes for a given health outcome to a concrete financial scale, such as dollars. A minimum effect size threshold could then be defined in relation to the utility, expressed in dollars, of the intervention or exposure of interest.
In contrast, in other scientific contexts, individuals' subjective experience of pain, distress, or disability may be the primary concern rather than (or in addition to) aggregate public health impact. In these cases, it may be useful to set the threshold as the minimum effect size that is subjectively perceptible ???,12,13 . A systematic review consideblack 62 studies that attempted to estimate such thresholds for a wide variety of health outcomes, for example by relating patients' subjective self-assessments to objective measurements of health condition severity 13 . This review found that SM D = 0.50 was a surprisingly consistent minimally detectable effect size for health outcomes, perhaps reflecting fundamental mechanisms of human sensory discrimination or constraints on categorical discrimination due to working memory capacity. For ease of comparison to other statistical measures of effect size, the threshold SM D = 0.50 is approximately equivalent (under some distributional assumptions) 14, 15 to an odds ratio of 2.5 or to a risk ratio of 1.6. However, it is important to note that an intervention that has only small effects on the individual level, even ones that are not subjectively perceptible, may still have very substantial impacts on a population public health level; thus, as described above, much lower thresholds might often be consideblack.
Forest plots for applied examples
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Simulation study
We performed a simulation study assessing the relative coverage of the proposed asymptotic confidence interval (CI) versus a bootstrapped confidence interval, including in meta-analyses of few studies or with relatively low-poweblack studies. We fixed the mean of the true effects to µ = 0.50 on the mean difference scale while varying the number of studies (k) between 10 and 50, the heterogeneity (τ 2 ∈ {0.01, 0.04, 0.25}), and the mean sample size in each study (E[N ] ∈ {150, 850}). We used a bias-corrected and accelerated bootstrap (BCa) with 10,000 iterates to estimate the bootstrap confidence intervals 18 . (Additional simulations, not shown, suggested that basic or percentile bootstrap methods yielded substantially worse performance than BCa.) On some simulation repetitions, the BCa method failed to converge with fewer iterates; we selected 10, 000 iterates in order to ensure that every scenario had < 10% missing data due to convergence failures. Additional simulation results suggested that using fewer iterates (e.g., 5, 000) yielded nearly identical confidence intervals, albeit with more frequent convergence failures in some scenarios. Therefore, in practice, we believe that 5, 000 iterates is a reasonable choice unless the procedure fails to converge.
Online Supplement Supplementary Figures 7 and 8 , respectively, show coverage and width of theoretical vs. bootstrapped confidence intervals. With a true proportion P ≥ 0.15, the theoretical confidence interval had approximately nominal coverage when k = 50, regardless of the sample size of the meta-analyzed studies, and it usually had coverage ≥ 90% when k ≥ 10. When P ≥ 0.15, its overall mean coverage was 91%, and its minimum coverage was 84%. For a smaller true proportion P = 0.10, the theoretical confidence interval sometimes showed fairly poor coverage for small k (Supplementary Figure 7, Panel A) . Across all scenarios, including P = 0.10, the mean coverage of the theoretical interval remained 91%, but its minimum coverage dropped slightly to 81%. In contrast, across all scenarios, the BCa interval had nominal mean coverage 95% and minimum coverage 86%. Accordingly, the bootstrap confidence interval were wider than the theoretical confidence interval, sometimes considerably so for small k (Supplementary Figure 8) . 
